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Inappropriate inhaler use: assessment of use and
patient preference of seven inhalation devices
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Inecient inhaler technique is a common problem resulting in poor drug delivery, decreased disease control and
increased inhaler use. The aim of this study was to assess patients’ use of dierent inhaler devices and to ascertain
whether patient preference is indicative of ease of use and whether current inhaler use has any influence on either
technique or preference. We also wished to define the most appropriate method of selecting an inhaler for a patient,
taking into account observed technique and device cost. One hundred patients received instruction, in randomized
order, in the use of seven dierent inhaler devices. After instruction they were graded (using predetermined criteria)
in their inhaler technique. After assessment patients were asked which three inhalers they most preferred and which,
if any, they currently used. Technique was best using the breath-actuated inhalers; the Easi-Breathe1 and
Autohaler1, with 91% seen to have good technique. The pressurized metered dose inhaler (pMDI) fared poorly, in
last position with only 79% of patients showing good technique, despite being the most commonly prescribed. The
Easi-Breathe1 was by far the most popular device with the patients. The Autohaler1 came in second position
closely followed by the Clickhaler1 and Accuhaler1. The majority of patients (55%) currently used the pMDI but
the pMDI did not score highly for preference or achieve better grades than the other devices. Only 79% of patients
tested could use the pMDI eectively even after expert instruction yet it continues to be commonly prescribed. This
has important repercussions for drug delivery and hence disease control. Prescribing a patient’s preferred device
increases cost but can improve eciency and therefore be cost eective in the long term. Using an inexpensive
device (pMDI) when technique is good and the patient’s preferred inhaler device when not is one way to optimize
delivery and may even reduce cost.
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Inhaled bronchodilator therapy is often used in the
treatment of both chronic obstructive airways disease
(COAD) and asthma. However, with the conventional
pMDI, inecient inhaler use is a common problem with
many patients unable to co-ordinate actuation of the device
with inhalation (1). This in turn, can result in poor drug
delivery, decreased disease control and increased inhaler
use. This problem obviously has cost implications, both in
terms of medication, visits to the GP, and hospital
admissions. If time is spent in the education of inhaler
use, these costs can be reduced (2). By assessing which
inhaler devices patients can use eciently and prescribing
appropriately, the delivery of drug can be maximized.Received 17 August 1999 and accepted in revised form 5 December
1999.
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acceptance and hence compliance with a device.
Method
Between March and December 1998, a total of 100 patients
(52 male, 48 female, ages 22–88 years) were referred to the
Respiratory Function Laboratory for inhaler assessment.
Patients attended from a number of referral sources within
the hospital (64 patients) and from the Open Access GP
service (36 patients). All patients had a clinical diagnosis of
airflow obstruction although the severity varied. However,
33% of the patients had an FEV1 equal to or less than
100 l. Prior knowledge of inhaler devices varied from
patient to patient. Some patients were referred because of
diculty using their current inhaler whereas others had no
experience using inhaler devices.
For the inhaler assessment, seven dierent inhaler devices
were used; pMDI, pMDI+Volumatic1 (Allen & Han-
burys), Easi-Breathe1 (Allen & Hanburys), Autohaler1
(3M Healthcare), Turbohaler1 (Astra), Accuhaler1 (Allen# 2000 HARCOURT PUBLISHERS LTD
INAPPROPRIATE INHALER USER 497& Hanburys) and Clickhaler1 (Evans Medical). Patients
received verbal instruction and demonstration of each
device and were then assessed in their use.
Inhaler assessments were carried out by all the laboratory
sta. To ensure that grading remained consistent members
of sta referred to a predetermined protocol which
stipulated which faults constituted dierent gradings for
each device. The criteria for grading the inhaler assessment
are summarized in Table 1. In addition, the order of
presentation of devices was randomized to ensure that thereTABLE 1. Criteria for grading of inhaler technique
Inhaler device Grade A
Optimal technique So
pMDI Remove mouthpiece cover
and shake.
Breathe out gently.
Place inhaler between lips.
Trigger at the same time as
breathing in slowly and
deeply until full.
Hold breath for 10 sec.
Triggering
of inspirat
Fast inspir
No breath
pMDI+
Volumatic1
Remove mouthpiece cover
and shake.
Insert inhaler into spacer.
Place spacer between lips
and breathe out gently.
Trigger inhaler and breathe
in slowly and deeply
until full.
Hold breath and then
repeat inspiration.
Mutiple ac
Delay befo
Easi-Breathe1
and Autohaler1
Shake inhaler.
Remove mouthpiece cover.
Prime device (lift lever for
Autohaler, open mouthpiece
for Easi-Breathe).
Continue as for pMDI.
Poor seal w
Partial occ
Turbohaler1 Remove mouthpiece cover.
Prime inhaler by twisting
base until it clicks with device
vertical +458.
Breathe out gently. Place
inhaler between lips and
breathe in quickly and
deeply until full.
Hold breath for 10 sec.
Slow inspir
occlusion o
by mouth.
causes cou
Accuhaler1 Rotate cover to expose
mouthpiece.
Prime device by pushing back
lever until it pops.
Continue as for Turbohaler.
Slow inspir
Breathing
Powder ca
Clickhaler1 Remove mouthpiece cover.
Hold in vertical position,
press and click to prime.
Continue as for Turbohaler.
Slow inspir
Breathing
Powder cawas no bias for any one device. Inhaler technique was then
graded in the following way;
A. good technique indicating good delivery of the drug;
B. poor technique indicating partial delivery of the drug;
C. very poor technique indicating little or no delivery of
the drug.
At the end of assessment patients were asked which devices
they would most prefer to use by indicating their first,
second and third choice. A scoring system was used toGrade B
me delivery
Grade C
Little or no delivery
after first half
ion.
ation.
-hold.
Poor co-ordination,
triggering before or at
end of inspiration.
Inspiration through nose.
Propellant eect/induced
coughing.
tuation.
re inspiration.
Physical weakness/ co-ordination
problems.
Shallow breathing insucient
to open valve.
Occluding air vents with lips.
Inspiration through nose.
Propellant eect/induced
coughing.
ith lips.
lusion of air vents.
Forgetting to prime or reprime.
Covering air vents so trigger not
activated.
Insucient inspiratory flow to trigger.
Inspiration through nose.
Propellant eect/induced coughing.
ation. Partial
f air vents
Powder
gh.
Not removing cover. Not priming
prior to use. Priming with
turbohaler in incorrect
position. Breathing into device.
Inspiration through nose.
ation.
into device.
uses cough.
Incorrect priming/forgetting to
prime.
Inspiration through nose.
ation.
into device.
uses cough.
Not removing cover.
Incorrect priming/forgetting
to prime.
Inspiration through nose.
TABLE 2. Inhaler assessment grades
A B C
pMDI 79% 6% 15%
pMDI+Volumatic1 87% 6% 7%
Easi-Breathe1 91% 5% 4%
Autohaler1 91% 3% 6%
Turbohaler1 87% 3% 10%
Accuhaler1 90% 4% 6%
Clickhaler1 90% 4% 6%
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second choice=2 points and third choice=1 point. The
points were then added to give an overall score for each
device.
Finally patients were asked which, if any, inhalers they
currently used to see if this had an eect on either
assessment grades or preference.
Results
Table 2 shows the assessment grades for the dierent
devices. Ninety-one percent of patients achieved grade A
technique with the Easi-Breathe1 and Autohaler1. Failure
to trigger the device and cough were the most common
problems. For the powder devices, fewer patients achieved
grade A with the Turbohaler1 compared to either the
Accuhaler1 or Clickhaler1, although these dierences are
not statistically significant due to the small number of
patients grading B and C. The most common problems for
the powder devices were failure to prime correctly and slow
inspiration. The pMDI, despite being commonly pre-
scribed, fared poorly with only 79% of patients grading
A immediately after expert tuition, compared to 91%
grading A with the Easi-Breathe1 and the Autohaler1
breath activated devices (P5002 in both cases, McNemar’s
test). The most common problem was poor co-ordination,
patients unable to co-ordinate actuation of the device with
inspiration. This fault was remedied in some patients by the
addition of a large volume spacer, the Volumatic1, which
increased the number of patients graded A to 87%,TABLE 3. Inhaler preference
1st choice
Easi-Breathe1 30
Autohaler1 12
Clickhaler1 13
Accuhaler1 11
pMDI 12
Turbohaler1 7
pMDI+Volumatic1 2however, the pMDI/Volumatic1 combination was un-
popular with patients (see Table 3).
Table 3 illustrates the patients’ preferences for dierent
devices. The Easi-Breathe1 was the most popular device
with the Autohaler1 in second position closely followed by
the Clickhaler1 and Accuhaler1. Reasons for preferences
were not obtained but observation suggested patients
preferred the inhalers which they found easiest to use.
For the dry powder devices there were no statistical
dierences in inhaler technique however patients expressed
a preference for the Accuhaler1 and Clickhaler1 over the
Turbohaler1.
Of the 100 patients assessed, 87 expressed a preference
with 64 patients able to state their first, second and third
choice, 20 patients able to state their first and second choice
and three patients stating one preferred device. Thirteen
patients felt unable to express a preference rating all the
devices as equal. Of these 13 patients, many could use the
devices equally well but a few patients who could not use
their prescribed device still did not express a preference
even though they were able to use other devices better.
Table 4 shows the current inhaler use in the patient
sample. Of the 100 patients, 67 patients had known current
inhaler use with 16 of these patients using more than one
device. The majority (55) were using pMDI at the time of
assessment.
Does current inhaler use influence patient preference?
Table 5 shows the preferences of two groups of patients
within the sample. The first group are sole pMDI users and
the second group are on no inhalers. For both groups the
Easi-Breathe1 was the top choice. Being a current user of a
pMDI did not make patients any more likely to choose the
pMDI or any other aerosol device as their preferred device.
In contrast, the pMDI was considerably more popular in
the group of patients on no inhaler device. Table 6
considers the same two groups of patients to see if current
inhaler use has an eect on inhaler technique. As can be
seen from the table the sole pMDI users generally achieved
poorer grades than the inhaler-naive group.
Discussion
Of the pressurized devices, the breath-actuated models
emerged as the preferred devices for the majority of patients2nd choice 3rd choice Score
15 7 127
18 14 86
15 12 81
16 12 77
10 9 65
8 12 49
0 0 6
TABLE 4. Current inhaler use
Device Number of patients
using device
pMDI 55
pMDI+Volumatic1 7
Easi-Breathe1 4
Autohaler1 2
Turbohaler1 10
Accuhaler1 3
Clickhaler1 0
Other device
(i.e. Diskhaler1, Rotahaler1)
3
No device 28
Unknown 5
NB. 16 patients used more than one device.
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of patients. The low flow rates required to trigger these
devices [20 lmin71 for the Easi-Breathe1 and 30 lmin71
for the Autohaler1 (3,4)] mean that patients with severe
airflow obstruction can use these devices when they may
have insucient inspiratory flow for other devices (4). The
breath-actuated inhalers fared significantly better than the
conventional pMDI despite the fact that 55% of the
patients were already using pMDIs and had just received
further instruction. This has been corroborated by previous
studies which have shown that patients can be taught how
to use breath-actuated inhalers to a greater degree of
eciency than the conventional pMDI (5–7). Of the 55
patients using the pMDI only 40 graded A (ecient) and 15
patients were unable to use the device eciently (three
patients graded B, 12 patients graded C). However, 10 of
these patients were able to use a breath-actuated inhaler to
grade A.
Clearly, in a hospital setting it is possible that our sample
was biased because some patients were referred after theirTABLE 5. Does current inhaler use influence preference?
N
Device Sole pMDI Users (n=
Easi-Breathe1 8 (195%)
Clickhaler1 6 (146%)
Turbohaler1 5 (122%)
pMDI 4 (98%)
Accuhaler1 4 (98%)
Autohaler1 3 (73%)
pMDI+Volumatic1 2 (49%)
*NB. Nine patients had no preference.clinicians noted diculty with inhaler technique whereas
other patients were referred to establish the most suitable
device prior to prescription. It appears from Table 6 that
the sole pMDI users clearly had more of a problem with
inhaler technique than the inhaler naive group. The number
of patients achieving grade A for pMDIs in the two groups
reflects this.
There is some correlation between inhaler grade and
preference in that the top four most popular inhaler devices
also achieved the best grades for technique. In addition,
when we looked at inhaler technique in the inhaler devices
currently used, only 64 out of a total of 80 devices were
used eciently (Grade A). In contrast, where a preference
was stated, all patients graded A with the inhaler of their
choice. However, caution needs to be applied to those
patients not expressing a preference, since five out of 11 of
the current inhaler users who did not express a preference
could not use their device eciently.
What would be the cost implications of prescribing
patients their preferred device? For the patients studied the
cost of 100 adult doses (short-acting (2-agonists only) of
each device was calculated for current inhaler use and
preferred inhaler devices. Patients not on any of the devices
assessed were excluded and for patients with no preference
Easi-Breathe1 was selected. Costs for the preferred device
were then expressed as a percentage of the cost of 100 doses
of patients’ current inhaler. Prescribing patients’ preferred
devices would incur an 81% increase in cost (8). However,
although necessitating additional cost in the short term, it is
important to remember that any increased eciency may be
cost eective in the long term through decreased frequency
of ‘as required’ doses.
An alternative approach would be to prescribe the pMDI
where technique is adequate (A) and the patient’s preferred
device when it is not. This would result in a reduction in
cost of 14%, mainly because some patients already using
costly devices have good technique with a basic pMDI. The
improved drug delivery could reduce costs still further.
Good inhaler technique is vital for a drug to be eective
and bearing in mind the wide range of drugs used for
treatment of respiratory conditions e.g., 2-agonists,umber (%) patients preferring device
41)* No current inhaler device (n=28)
13 (464%)
4 (143%)
1 (36%)
5 (179%)
4 (143%)
1 (36%)
0 (0%)
TABLE 6. Does current inhaler use influence inhaler technique?
Number (%) patients grading A
Device Sole pMDI Users (n=41) No current inhaler device (n=28)
Easi-Breathe1 36 (88%) 26 (93%)
Accuhaler1 36 (88%) 25 (89%)
Autohaler1 35 (85%) 27 (96%)
Clickhaler1 34 (83%) 27 (96%)
Turbohaler1 33 (80%) 26 (93%)
pMDI+Volumatic1 31 (76%) 22 (79%)
pMDI 29 (71%) 25 (89%)
500 J. LENNEY ET AL.anti-cholinergics and corticosteroids, the cost of misuse can
be significant. If patients are not using their inhalers
correctly the need for increased dosages, systemic steroids
and regular visits to the doctor may ensue.
Only 79% of patients tested could use the pMDI
eciently even after instruction but it continues to be the
most commonly prescribed. Patient education should play
an important part in the provision of inhaler devices. If,
following expert tuition, patients express a preference for a
particular device this usually correlates with good technique
and may promote compliance. In all cases technique should
be assessed by direct observation after expert instruction.
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